Kinesin-2 mediates physical and functional interactions between polycystin-2 and fibrocystin.
Autosomal dominant polycystic kidney disease (ADPKD) is caused by mutations in PKD1, encoding polycystin-1 (PC1), or PKD2 (polycystin-2, PC2). Autosomal recessive PKD (ARPKD) is caused by mutations in PKHD1, encoding fibrocystin/polyductin (FPC). No molecular link between ADPKD and ARPKD has been determined. Here, we demonstrated, by yeast two-hybrid and biochemical assays, that KIF3B, a motor subunit of kinesin-2, associates with PC2 and FPC. Co-immunoprecipitation experiments using Madin-Darby canine kidney (MDCK) and inner medullary collecting duct (IMCD) cells and human kidney revealed that PC2 and KIF3B, FPC and KIF3B and, furthermore, PC2 and FPC are endogenously in the same complex(es), though no direct association between the PC2 and FPC intracellular termini was detected. In vitro binding and Far Western blot experiments demonstrated that PC2 and FPC are in the same complex only if KIF3B is present, presumably by forming a PC2-KIF3B-FPC complex. This was supported by our observation that altering KIF3B level in IMCD cells by over-expression or siRNA significantly affected complexing between PC2 and FPC. Immunofluorescence experiments showed that PC2, FPC and KIF3B partially co-localized in primary cilia of over-confluent and perinuclear regions of sub-confluent cells. Furthermore, KIF3B mediated functional modulation of purified PC2 channels by FPC in a planer lipid bilayer electrophysiology system. The FPC C-terminus substantially stimulated PC2 channel activity in the presence of KIF3B, whereas FPC or KIF3B alone had no effect. Taken together, we discovered that kinesin-2 is a linker between PC2 and FPC and mediates the regulation of PC2 channel function by FPC. Our study may be important for elucidating common molecular pathways for PKD of different genotypes.